Herein, two title compounds, N-Benzoyl-N‫-4-׳‬cyanophenyl thiourea (I) and N-(4-nitrobenzoyl)-N‫-4-׳‬cyanophenyl thiourea (II) were synthesized in high yield, via aroyl isocyanate and 4-aminobenzonitrile. The structure of the prepared compounds was characterized by elementary analysis and FT-IR, 1 H, 13 C NMR spectroscopic methods.
Introduction N-Substituted-N'aroyl(acyl)thiourea derivatives are known to show a wide range of biological activite such as antibacterial, antifungal properties [1] [2] [3] . Moreover, some N-aroyl(acyl)thioureas were used for extraction, separation and determination of heavy metals such as Fe, Zn ions [4] [5] . In addition, these types of ligands are useful for analytical applications, such as potentiometric sensors for heavy metals or chemosensory for anions such as F -, CN -, OAc -etc. [6] [7] . Furthermore, N-substituted-N'-aroyl(acyl)thioureas are also useful compounds for the synthesis of biologically important heterocyclic scaffolds, such as thiohydantoins [8] .
In this study, two new thiourea compounds named as N-benzoyl-N‫-4-׳‬cyanophenylthiourea and N-(4-nitrobenzoyl)-N‫-4-׳‬cyanophenylthiourea were synthesized and their structure were characterized by elemental analysis, FT-IR and 1H-NMR and 13C-NMR spectroscopic techniques (Scheme 1). They consist of both of carbonyl and thiocarbonyl and also other functional group such as nitro and cyano. To know the redox potential values of these functional groups in the structure, electrochemical potential properties of title compounds as CV curves were examined. Electrochemical studies:
The electrochemical properties of aroylthiourea derivatives were investigated further by using cyclic voltammetry analysis in order to determine the redox potentials. The cyclic voltammetry (CV) curves of the compounds are given in Fig. 2 . The curves of 4x10 One and two cathodic peaks were observed for N-Benzoyl-N‫-4-׳‬cyanophenyl thiourea (I) and N-(4-nitrobenzoyl)-N‫-4-׳‬cyanophenyl thiourea (II), respectively. As could be seen from Fig. 2 , the first peak observed about -0.130 mV for compound II, can be attributed to the reduction of the -NO 2 (nitro) group [9] . The second peaks observed about -0.770 mV (b) and -0.650 mV (c) for compound I and II were thought to be due to the reduction of C≡N groups of the molecules, respectively. It is clearly seen that, more sharpened peaks were observed in the presence of -NO 2 group and the reduction potentials shifted to more positive values. Additionally, it was observed that the C=O and C=S functional groups were not reduced due to the tautomeric equilibrium in acetonitrile solution (Scheme 3) [10] . 
Conclusion
Two new thioureas, N-benzoyl-N'-(2-cyanophenyl)thiourea and N-(4-nitrobenzoyl)-N'-(2-cyanophenyl)thiourea, were prepared in high via aroylisothiocyanate salts. Their cyclic voltammetric data were investigated. It has been determined that reduced potential of the functional groups have change due to conjugation. It was observed that the inductive effect of the nitro group affected the reduction potential of cyano group.
Supplenentary Materials
FT-IR, 1H-NMR and 13C-NMR spectra are reported in the supplementary materials as Figures S1-S6.
